Treatment with low-dose methamphetamine improves behavioral and cognitive function after severe traumatic brain injury.
Methamphetamine increases the release and blocks the reuptake of dopamine. The moderate activation of dopamine receptors may elicit neuroprotective effects. We have recently demonstrated that low doses of methamphetamine reduce neuronal loss after ischemic injury. On the basis of this finding, we hypothesized that methamphetamine could also prevent neuronal loss and improve functional behavior after severe traumatic brain injury (TBI). The rat lateral fluid percussion injury model was used to generate severe TBI. Three hours after injury, animals were treated with saline or methamphetamine. Neurological severity scores and foot fault assessments were used to determine whether treatment enhanced recovery after injury. The potential for methamphetamine treatment to improve cognitive function was assessed using the Morris water maze. Forty-eight hours after injury, paraffin-embedded brain sections were TUNEL stained to measure apoptotic cell death. Sections were also stained with antibody to doublecortin to quantify immature neurons within the dentate gyrus. Treatment with low-dose methamphetamine significantly reduced both behavioral and cognitive dysfunction after severe TBI. Methamphetamine-treated animals scored significantly lower on neurological severity scores and had significantly less foot faults after TBI compared with saline-treated control rats. Furthermore, methamphetamine treatment restored learning and memory function to near normal ability after TBI. At 48 hours after injury, apoptotic cell death within the hippocampus was significantly reduced, and the presence of immature neurons was significantly increased in methamphetamine-treated rats compared with saline-treated controls. Treatment with low-dose methamphetamine after severe TBI elicits a robust neuroprotective response resulting in significant improvements in behavioral and cognitive functions.